Metabolic reprogramming of the heart through stearoyl-CoA desaturase.
Stearoyl-CoA desaturase (SCD), a central enzyme in lipid metabolism that synthesizes monounsaturated fatty acids, has been linked to tissue metabolism and body adiposity regulation. Recent studies showed that SCD has the ability to reprogram cardiac metabolism, thereby regulating heart function. In the heart, the lack of SCD1 enhances glucose transport and metabolism at the expense of fatty acid (FA) uptake and oxidation. The metabolic changes associated with SCD1 deficiency protect cardiac myocytes against both necrotic and apoptotic cell death and improve heart function. Furthermore, SCD4, a heart-specific isoform of SCD, is specifically repressed by leptin and the lack of SCD1 function in leptin-deficient ob/ob mice results in a decrease in the accumulation of neutral lipids and ceramide and improves the systolic and diastolic function of a failing heart. Large-population human studies showed that the plasma SCD desaturation index is positively associated with heart rate, and cardiometabolic risk factors are modulated by genetic variations in SCD1. The current findings indicate that SCD may be used to reprogram myocardial metabolism to improve cardiac function. Here, we review recent advances in understanding the role of SCD in the control of heart metabolism and its involvement in the pathogenesis of lipotoxic cardiomyopathies.